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(54) Integrated communication system 

(57) Aielephorie or two-way digital paging commu- 
.nlcatiori system provides an alternative partial commu- 
nication format in which an acknowledgement signal is 
transmitted from a telephone device in response to a re- 
ceived voice or data signal. The communication system 
is switchable between different types of communication 



formats including fulMwo-way voice or data service, par- 
tial two-way service and one-way pager service. The 
communication system may be implemented in a cellular 
network in which a portable cellular telephone is adapted 
to transmit signals at 'different transmission rates so as 
to increase its operable range. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The subject invention relates to a communication 
system having at least two communication formats. More 
particularly, it relates to a telephone system adapted to 
be switchable between a full service two-way communi- 
cation format and a partial two-way communication for- 
mat having an acknowledgement response. 

2. Background of the Invention 

■ Conventionally wired telephone systems, as well as 
cellular telephones are well known in the art. Similarly, 
mobile pagers are also well known in the art. While each 
art has advanced to a sophisticated level, there are still 
a number of shortcomings associated with each. 

Cellular telephones have gained wide-spread ac- 
ceptance over the recent years. The trend in growth of 
the cellular telephones has continued to be positive, es- 
pecially as the technology has evolved to enable reduc- 
tions in the size and weight of portable cellular tele- 
phones. However, two distinct disadvantages are still as- 
sociated with portable cellular telephones. 

First, even though the number of regional areas cov- 
ered by cellular communications system antennas has 
greatly increased over the recent years, the cell cover- 
age available to a portable cellular telephone user is still 
relatively limited compared to conventionally wired tele- 
phone systems. For example, frequently when the cellu- 
lar telephone user travels outside a major urban or sub- 
urban region covered by cellular communications sys- 
tem antennas; the user will fall outside of cellular com- 
munication coverage rendering the portable cellular tel- 
ephone. inoperative until once again the user travels with- 
in a cellular covered region. Further, the cost of operation 
associated with portable cellular telephones is still some- 
what expensive relative to conventionally wired tele- 
phone systems. 

In contrast to the portable cellular telephone, a pag- 
ing system is a one-way radio communication system. 
For example, an individual wishing to contact someone 
with a pager usually calls a central telephone number to 
access the central paging control. Once accessed, the 
caller can either leave a voice message for the paged 
individual or can key in a desired telephone number or 
text message to be displayed on the pager's display. 

. The pager solves some of the aforementioned prob- 
lems associated with the portable cellular telephone. A 
mobile paging unit has a much greater region of opera- 
bilityin contrast to the limited operable range of the port- 
able cellular telephone due to the high power of the pag- 
ing base station transmitter. Further, operation of a pager 
unit may be employed for a much lower cost relative to 
the aforementioned high cost associated with the porta- 
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ble cellular telephone: A pager allows a user to receive 
the number of the calling party, thereby enabling.the pag- 
er user to screen incoming calls so as to determine which 
telephone number to call back, thus eliminating the 

5 charges for unwanted calls which are commonly associ- 
ated with portable cellular telephones. 

However, a distinct shortcoming associated with 
paging units are their inability to establish two-way com- 
munication. Therefore, while the pager solves some of 

10 the limitations associated with portable cellular tele- 
phones and vice versa, the user has the burden of car- 
rying and maintaining both devices so as to gain the ad- 
vantages of both devices and mitigate the disadvantages 
associated with each. 

is An obvious solution to obviate the problem of carry- 
ing a portable cellular telephone along with a pager unit 
is to integrate a cellular telephone with a pager unit into 
one communication component. Examples of this can be 
found in U.S. Patent Nos. 3,247,700 to Wohl et al., 

20 5,175,758 to Levanto et al., 5,153,903 to Eastmond et 
al. and 5, 1 1 7,449 to Metroka et al. However, a disadvan- 
tage exists with an integrated cellular telephone and pag- 
er, in that such a device is still only capable of establish- 
ing full two-way service communication, via the cellular 

25 telephone components, or no return service, i.e., the 
one-way service provided by the pager unit. For exam- 
ple , when such an integrated cellular telephone and pag- 
> er travels outside a region covered by a cellular commu- 
nications system antenna but is still within a region cov- 

30 ; ered by a pager system antenna, the integrated device 
is inoperative to respond to a received message, via the 
pager unit Further.- when such an integrated device is 
within a region covered by a cellular communications 
system antenna the integrated unit only provides the 

35 user with the options of either responding to a received 
paged or telephone message through the expensive 
method of establishing full two-way service communica- 
tion through the portable cellular telephone or not re- 
sponding at all. Thus, if the user desires to respond to a 

40 received paged message, the user must implement the 
costly method of establishing two-way communication 
via the cellular telephone. 

SUMMARY OF THE INVENTION 

45 

The subject invention is directed to a communication 
system, and more particularly to a telephone communi- 
cation system which is operative to provide at least two 
communication formats with one format being a partial 

50 communication format in which an acknowledgement 
signal is transmitted from one communication device to 
another. In accordance with a preferred embodiment of 
the subject invention, the communication system in- 
cludes a first and second communication devices adapt- 

55 ed to communicate with each other and means for pro- 
viding lull service two-way communication (i.e., voice 
and/or data communication) between the first and sec- 
ond communicating devices. The communication sys- 
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tern further includes means for providing partial two-way 
communication between the first and second communi- 
.cation devices wherein a first communicating device is 
enabled to establish full service communication (i.e.. 
voice or data with the second communicating device) 
while the secondcommunicating device is limited to a 
partial response (data communication) to the first com- : 
municating device. Preferably, the partial response com- . 
prises an acknowledgement signal (i.e., a YES/NO type 
of response or one of several prerecorded canned mes- 
sages) chosen from the keypad of the telephone hand- 
set. Further provided is means for enabling one-way 
pager service and voice mail service between the first 
and second communicating devices. 

Another preferred embodiment is the implementa- 
tion of the communication system of the subject inven- 
tion in a cellular telephone network including telephone 
devices for first and second users wherein at least one 
telephone device is a cellular telephone. The cellular net- 
work includes a plurality of base stations each having a 
coverage area for servicing a cellular telephone located 
therein. The cellular network further includes means for 
providing full two-way voice service between the tele- 
phone devices of the first and second users and means - 
for providing partial data service, from the cellular tele- 
phone user to the second user. The partial service has 
a transmission rate which is less than the transmission 
rate of full two-way voice service. The- limited service 
may be used as a convenience feature by the cellular : 
telephone user as well as to extend the operable range 
of the cellular telephone... 

The cellular-network in yet another preferred embod- 
. iment is configured to includes plurality of macrocells 
and microcells each having a base station. Each micro- 
cell is operative to. provide full two-way voice service and 
partial two-way service-to any cellular telephone located 
in its coverage region. Each macrocell is operative to 
provide the aforementioned full two-way voice service 
and partial two-way service whereby the base station is 
enabled to provide full voice communication with the cel- 
lular telephone and the cellular telephone is enabled with 
the aforementioned partial service between the base sta- 
tion so as to increase its range of operability whereby 
each macrocell utilizing partial service has a larger cov- 
erage region as compared to each microcell. 

Preferably, each cellular telephone implemented in . 
the communication system of the subject invention is 
provided with both a high speed modem and low speed 
modem. The high speed modem is operative to enable 
the cellular telephone to function with full two-way voice 
or data service while the low speed modem is operative 
to enable the cellular telephone to function with partial 
. two-way service which has a lesser transmission rate 
than full two-way service. 

Yet another preferred embodiment of.the subject in- 
vention is a two-way digital messaging system for estab- 
lishing a connection between messaging devices of a 
first and second user. Each messaging device includes 



a radio transceiver for receiving and transmitting mes- 
sages wherein at least one of the messaging devices is 
a two-way pager. The aforementioned system further in- 
cludes a two-way pager network for transmitting mes- 

5 sages between the messaging devices of the users. 

The two-way pager network includes a plurality of 
. base stations each with a coverage area for servicing a 
two-way pager located within the coverage area. Further 
provided in the network is means for providing two-way 

^0 .data service between the messaging devices of the first 
and second users and means, for providing one-way 
service to a paging device user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

The foregoing-features of the present invention will 
become more readily apparent and may be understood 
by referring to the following detailed description of illus- 
trative embodiments in accordance with the subject in- 
20 vention with reference to the drawings wherein: 

FIG. 1 is a schematic illustration of a prior art cellular 
network consisting of a plurality of cells; 

25 FIG. 2 is a schematic illustration of a ccllular.nctwork 

arranged in accordance with, a preferred :embodi- 
ment of the subject-invention; ' * 

FIG. 3 is a block diagram of the services offered by 
30 the communication system of the cellular network of 
FIG. 2; . : 

FIG. 4 is a block diagram'of a telephone device 
adapted for use in the cellular network of FIG. 2; 
35 - . • - - 

FIG. 5 is a flow diagram representative of the 
method of programming the offered services of FIG. 
3 in the telephone device of FIG. 4; and 

-io . FIG. 6 -is a flow diagram representative of the 
method of operation, of the communication system 
of the subject invention. - ■; * 

DETAILED DESCRIPTION OF THE PREFERRED 
•*S EMBODIMENTS ; . 

Referring now to. the drawings, in which like refer- 
ence numerals identify similar or identical elements, FIG. 
1 illustrates a prior art .cellular radio network 10 consist - 
50 ing of a plurality of celts 12- in which. each cell 12 is pro- 
: vided with a base station. .1 4. .It is to be appreciated that 
the communication system of the subject invention is to 
be described in conjunction with a. cellular network for 
convenience only, as a cellular network is only one in- 
55 tended arena for the implementation of the subject in- 
. . . vention. As described hereinbelow, it will become readily 
. apparent that the communication system of the subject 
invention may be implemented in various, communica - 
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tion arenas, such as paging systems, conventional wired 
telephone systems and data communication systems as 
well as specialized mobile radio systems for dispatch or 
data queries with or without telephone interconnections. 

In the prior art cellular radio network 1 0 illustrated in 
FIG. -1 : boundary line 16 defines the coverage area 17 
where the. maximum power transmitted from a mobile 
subscriber 19 toward the base station 14 is sufficient 
enough to enable reliable two-way radio communication 
between the two as it is well known in the art that the 
available data rate from a cellular telephone increases 
as its -transmitting power increases. The transmitting 
power is defined by the power, available from the power 
source of the cellular telephone. 

Still in reference to Fig. 1 , when a mobile subscriber 
21 crosses out of the coverage area 17, and does not 
enter another coverage area of an adjacent cell, the port- 
able cellular telephone of the mobile subscriber 21 is 
consequently inoperative to establish radio communica- 
tion with any base station in the cellular radio network 10. 

In the prior art cellular radio network 10, cellular ra- 
dio communication is only enabled when the mobile sub- 
scriber enters into a coverage area defined by a bound- 
ary line associated with the maximum .transmission 
range of a portable cellular telephone and a base station 
of the cellular radio network 10. Further, when a mobile 
subscriber is within a coverage area of a base station, 
such as coverage area 17, the mobile subscriber 19 is 
only enabled to establish costly full two-way service com- 
munication 

. Referring to FIG. 2; there is illustrated a cellular net- 
work 100 arranged in accordance with a preferred em- 
bodiment of the subject invention. Specifically, cellular 
network 100 is arranged for the implementation of the 
communication services offered by the personal commu- 
nication system 1 50 of the subject invention as illustrated 
in FIG. 3. As will be fully described below, communication 
system 150 enables a portable cellular telephone user 
to establish either full two-way service 1 70 or a more par- 
tial and economical two-way communication format 180 
with a base station. In particular, the partial two-way com- 
munication format 1 80 includes the provision of a limited 
acknowledgement data response signal being transmit- 
ted from a portable cellular telephone toward a base sta- 
tion. 

Illustrated in FIG. . 2 is a plurality of macrocells 110 
defined by a coverage area 112 along with a plurality of 
microcells 120 similarly defined by a coverage area 1 22. 
Each individual macrocell 110 and microcell 120 is re- 
spectively provided with a base station 1 30 and 132. As 
is conventional, each base station is in radio contact with 
many wireless terminals. The system infrastructure is the 
combination of hardware and software that links base 
stations with cellular switches, and cellular switches with 
one another. In the preferred embodiment, each macro- 
cell base, station transmits upon 20 watts per channel 
and each microcell base station 132 transmits upon ap- 
proximately 20 milliwatts per channel, each preferably 



providing a transmission of 20 kilo bits per second (kbps) 
for voice transmissions. It is; to be appreciated by one 
ordinarily skilled in that art that each base station 130, 
. 132 is not to be understood to be limited to 20 watts per 
5 channel and 20 kbps, but rather it is to be understood 
that the power and transmission rate of each base station 
1 30, 1 32 may be readily varied to accommodate desired 
parameters of the communication system 150. 

. Referring now in conjunction with FIGS. 2 and 3, 

■ to when a portable cellular telephone 134 is within a cov- 

erage area 1 22 defined by a microcell 1 20, the commu- 
nication system 1 50 enables the mobi le subscriber to be 
provided with either full service two-way voice telephone 
service 172 or full two-way data service 174, both of 

15 which are well known in the art. It is noted that the avail- 
able data rate increases as the cell size decreases (since 
the multipath delay spread decreases in smaller cells), 
therefore microcells 1 20 are advantageous over macro- 
cells 110 for providing full two-way service 170 in view 

20 of. the smaller microcell coverage area 1 22 as compared 
to the larger macrocell coverage area 1 1 2. The commu- 
nication system 150 of the subject invention further pro- 
vides the aforementioned partial two-way service 1 80 or 
one-way pager service 190 when the portable cellular 

25 . telephone 134 is located within a coverage area 122 of 
a microcell 120. The partial two-way service 180 and 
one-way pager 190 communication formats will be de- 
scribed in detail further below. 

When a portable cellular telephone 1 36 is outside a 

30 coverage area 122 of a microcell 120, but inside a cov- 
erage area 112 of a macrocell 110/ the communication 
system 150 still provides the aforementioned partial 
two-way service 180 or a one-way pager service 190 
communication format. It is noted that in the prior art cel- 

3$ lular network 10 (FIG= 1), when a portable cellular tele- 
phone 21 is located at a sufficient distance away from a 
* base station 14, the portable cellular telephone 21 is un- 
able to transmit data at a transmission rate sufficient to 
establish full two-way service 1 70 between the-base sta- 

■*o tion and portable cellular telephone 21 in view of its lim- 
ited power source, and thus no communication may be 
established between the portable cellular telephone 21 
and the base station 1 4 even though the base station 14 
is frequently fully capable of communicating with the cel- 

**5 lular telephone 21 (since the base station is provided with 
a larger and more powerful power source than a portable 
cellular telephone). 

As mentioned above, the communication -system 
150 of the subject invention overcomes the aforemen- 

50 tioned setback of the prior art cellular network 10 by pro- 
viding partial two-way service 180 between a portable 
cellular telephone 136 and a base station 130, as well 
as one-way pager communication service 190 from the 
base station 130 to the portable cellular telephone 136 

■ 55 when the user is outside of a coverage area 122 of a 

microcell 120 but still within a coverage area 112 of a 
macrocell 1 1 0. It is noted that full two-way service 1 70 is 
available, in a macrocell 110 when a portable cellular tel- 
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ephone 1 36 is in close proximity to a macrocell base sta- 
tion 130. Further, the aforementioned partial two-way 
service 180 and one-way pager service 190 are also pro- 
vided in addition to the aforementioned full two-way serv- 
ice communication -format 170, when the portable cellu- s 
lar telephone 1 34 is within a coverage area 1 22 of ami- 
crocell 120. 

Referring now .to FIG. 3, when full two-way service 
communication 170 is available, the communication sys- 
tem 150 of the subject invention is configured to provide 10 
two-way voice telephone service 1 72 or full two-way data . • 
service 174,- such as - Cellular Digital Packet Data 
(CDPD) Preferably, the data transmission rate for the 
aforementioned two-way communication format 170 is 
20 kbps for both a portable cellular telephone and a base is 
station. 

As aforementioned, partial two-way service 180 or 
one-way pager service 1 90 are provided by the commu- 
nication system 150 when a portable cellular telephone 
is within either a macrocell 110 or a micfocell 120. How- 20 
ever partial two-way service 180 and one-way pager 
service 190 are the only formats of communication pro- 
vided by the communication system 150 when a low 
power portable cellular telephone 1 36 is outside of a mi- 

. crocell 120 but inside of a macrocell 110 (and not inclose 25 
proximity to a macrocell base station 1 30). As will be de- ; 
scribed in detail below, partial two-way service 180 may 
not be available when a portable cellular telephone 1 38 - 
is in close proximity to the outer periphery of a macrocell 
•110 and is not available when outside of a . macrocell 110. 30 

. *. Partial two-way service 180 is when a portable eel- ; 
lular telephone may receive a generally long voice mes- 
sage (i.e., up to one minute) or a full screen of data from 
a base station at the full transmission rate of preferably 
20 kbps, ; but .may only transmit a limitedamount of infor- 35 

: mation (i.e., a YES/NO type of response or one of several 
prerecorded canned messages) to the base station at a 
• reduced transmission rate. Preferably, this reduced 

. transmission rate is approximately 20 bps. Such a re- 
duced transmission rate (20 bps) requires about 20 mil- 40 
liwatts of power from the power.source of a portable cel- 
lular telephone in order to communicate with a 20 watt 
20 kbps base station when it otherwise in, the prior art . 
would be unable to do so. It is noted that the reduced 
transmission rate of 20 bps requiring approximately 20 -*s 
milliwatts has been chosen as a preferred embodiment 
in view of, and as is well known, that the rate or distance 
covered by a radio communication system is not 
changed significantly if both the power and data rate are 
reduced by the same factor (i.e., in the preferred embod- so 
iment, this factor is approximately 1000). For example, . 
when a portable cellular telephone 1 36 is within a mac- 
rocell 110 but outside of a microcell 1 20, the cellular tel- 
ephone 1 36 in the prior art would be out of range to trans- . 
mit at a full data rate (20 kbps) sufficient to establish -ss 
voice communication with the base station 1 30 of a mac- 
rocell 110 in view of .its limited power source. However, 
in accordance with the communication system 1 50 of the 
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subject invention, when the cellular telephone 136 re- 
duces its transmission rate (20 bps), it may continue to 
establish communication with the base station 130 
through low speed data signals as opposed to higher 
speed voice signals. Only when the cellular telephone 
138. is outside of the macrocell 110 or near the outer pe- 
riphery of the macrocell 110 wilt a cellular telephone 138 
.be unable (due to the its limited power source and dis- 
tance from. the macrocell base station 130) to continue 
to transmit data to a macrocell base station 130 at the 
aforementioned reduced transmission . rate (20 bps). 
Thus the aforementioned partial service 1 80 is an exam- 
ple of an asymmetrical type of service wherein the base 
station (due to its larger power source) is enabled to com- 
municate to a cellular telephone with a larger bandrate 
in comparison to the smaller communication bandrate 
transmitted from the portable cellular telephone to the 
base station. 

It is to be appreciated that the communication sys- 
tem 150 of the subject invention may be adapted to pro- 
vide a variable transmission rate for partial service 180. 
Such a variable transmission rate would enable the sys- 
tem to reduce or increase the transmission rate of a cel- 
lular telephone when it correspondingly moves away or 



towards a macrocell base station 130. Therefore, such '% 
a variable transmission rate would enable a cellular tel- ^ 
ephone or two-way pager device to have a further in- & 
creased range of operability and operate at an optimum w % 
transmission rate in accordance with its distance from a j . «r 

macrocell base station For example, the partial re- 
sponse service 1 80 may increase above 20 bps depend- . * ? \ 
ing on the received signal strength at a base station. ^ 
The reduced transmission rate of the partial two-way % 
service 180 enables a cellular telephone 136 to transmit 
to a base station 130 only a limited amount of informa- 
tion. Typically, a user of portable cellular telephone 136 
utilizes the keypad 235 (FIG. 4) associated with the 
handset of a cellular telephone to transmit the limited 
amount of data to a base station. :Such a limited amount 
of data may preferably include a YES/NO type of re- 



sponse or may be adapted to enable a user of a cellular 
telephone to transmit a prearranged message using the 
keypad 235 of the cellular telephone, wherein each indi- 
vidual button (not shown) of the keypad 235 corresponds 
with a different prearranged message. Each prear- 
ranged response ispreprogrammed and stored in a cen- 
tral data bank of a switching network associated with the 
communication system 150. A prerecorded message is 
enabled because only a limited number of bits (i.e. , 4 bits 
for 16' possible messages) is required to contain infor- 
mation needed to correlate with and select a prerecorded 
message stored in a central data bank of a switching net- 
work. Thus, each key on the keypad of the telephone 
correlates to particular data which may be transmitted at 
the aforementioned limited rate so as to select a partic- 
ular prerecorded message stored in a central data bank. 

- In the event partial two-way service 180 is unattain- 
able as mentioned above, or if the user desires not to 
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utilize it, the user may utilize the one-way pager service 
190 provided by the communication system 150. The 
one-way pager service 190 is a pager type.of communi- 
cation format wherein a base station is enabled to trans- 
mit to a portable cellular telephone 200 (FIG. 4) a short 
voice message or a short data message or phone 
number which is to appear on the data display 230 (FIG. 
4) of a portable cellular telephone 200 and the portable 
cellular 200 telephone is unable to communicate back to 
the transmitting base station. It is noted that the base 
station may. be adapted to transmit its paged message 
to the cellular telephone 200 at a lower data rate (than 
20 Kbps) while retaining its high power (20 watts) so as 
to increase the probability of establishing communication 
with the cellular telephone 200. 

The communication, system 100 may be.further con- 
figured to provide a voice mail service 1 94 when a port- 
able cellular telephone 138 is out of range from a base 
station 130 to receive a paged message 190 or when the 
user has advised the communicalion system 1 50 that all 
calls should be forwarded to voice mail 194. When the 
user of a portable cellular telephone 1 36 is within range 
of a base station 130, the user may access voice mail 
1 94 to receive any stored messages. - , 

The communication system 150 may still be further 
configured to include a screening service 196 (FIG. 3) 
which is operative to screen* incoming calls using caller 
ID and decide which calls to receive (based upon pre- 
programmed phone numbers) and which calls are to be 
rerouted to voice mail 1 94 and which calls are to receive 
partial response service 130. Of course, the screening 
service 1 96 is only available when a portable cellular tel- 
ephone 1 34 is within a microcell 1 20 or near a macrocell 
base station 130 so as to establish full two-way service 
communication 170 with a base station 130,132 when 
desired by the user. The aforementioned screening serv- 
ice 1 96 is advantageous in that only desired calls are to 
be immediately responded by the user, via the cellular 
telephone, thus unwanted phone calls may be respond- 
ed to at a later time or not at all, thus reducing cost and 
inconvenience. 

In a preferred, embodiment of the communication 
system 1 50, a block diagram of a cellular telephone 200 
is illustrated in FIG. 4 which is adapted to be used in con- 
junction with the above described communication sys- 
tem 150. An example of such a suitable cellular tele- 
phone adaptable for implementation of the features of 
the subject invention is model number 3610, commer- 
cially available from AT&T. Cellular telephone 200 in- 
cludes an antenna 202 for receiving and transmitting 
voice and/or data communication signals and control 
means 204 connected in circuit with the antenna 202 for 
processing signals related to. the aforementioned re- 
ceived and transmitted communication signals as is well 
known in the art. Further, the control means 204 is adapt- 
ed to determine the transmission rate for transmitted sig- 
nals in correlation to the type of communication service 
the cellular telephone 200 is programmed to operate 
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with. For example, if the. cellular telephone. 200 is pro- 
grammed to operate with lull two-way service .170, then 
the transmission rate of transmitted. signals is to be high- 
er than the transmission rate required for partial two-way 

■ 5 service 180. 

. Cellular telephone 200 further includes the provision 
. of a high speed modem 210 and a low speed modem 
220 which are both connected to and controlled by the 
control means 204. The high speed modem 210 is uti- 

10 Nzed for the transmission of full two-way voice service 
1 72 : or full two-way data service 1 74, wherein the voice 
and data service 1 72 and 1 74 are respectively transmit- 
ted at preferably 20 kbps. The low speed modem 220 is 
utilized for the transmission of the partial two-way service 

is 180 wherein the partial response is transmitted at pref- 
erably 20 bps. It is noted, and is mentioned above that 
the low speed modem 220 may be adapted to operate 
at a variable data rate, wherein the data rate may in- 
crease above the aforementioned 20 bps depending on 

20 the received signal strength at the base station. For ex- 
ample, if the low speed modem 220 operates at approx- 
imately 1000 bps, the partial response message may be 
longer than just a few bits enabling the user to input (us- 
ing a keypad 235, FIG 4) a short text message in con- 

2S trast to referencing a prerecorded message. Preferably, 
. each base station implemented in the communication 
system 150 is provided with a high speed receiver and 
a low speed receiver. The high speed receiver is opera- 
tive to receive messages transmitted from the high 

•30 speed modem 210; while the low speed receiver is op- 
erative to receive messages transmitted from the low 
speed modem 220. It is to be appreciated that the afore- 
. mentioned high and low speed modems 210 and 220 
may be incorporated into the cellular telephone 200 by 

35 one ordinarily skilled in the art 

A preferred embodiment of the low speed modem 
220 is a spread spectrum modem which will occupy the 
same channel bandwidth as the high speed modem 210 
by spreading the preferably 20 bps data with 1 000 chips 

•*o per bit to obtain 20,000 chips per second. Such a spread 
spectrum modem 220 enables a plurality of communica- 
tion devices, a (i.e., a cellular telephone 200 or pager 
device) to simultaneously communicate with an individ- 
ual receiver associated with either a macrocell or micro- 
ns cell base station 1 30, 1 32. Further, the low speed modem 
receiver will utilize spread spectrum demodulation tech- 
niques which are well known to those skilled in the art. 
Thus, the low speed modem 220 will nominally occupy 
the same channel bandwidth as the high speed modem 

so 210.- 

The cellular telephone 200 also includes transceiver 
means 225 connected to the antenna 202 and control 
means' 204 which is operative to receive and transmit 
voice and data signals from and to the antenna 202 and 
55 for connecting the voice and data communication signals 
with the antenna 202 and control means 204, as is con- 
ventional. Further included is display means 230 which 
is connected to the control means 204 and is operative 
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to display messages thereon (such as phone numbers) 
• ; from data contained in received messages processed in 
\ ~ the control means 204, which is also conventional. A key- 
pad 235 is further provided on the cellular telephone 200. 
and is operative to enable a user to program the cellular 
telephone 200 to initiate a desired feature and/or afore- 
mentioned service as well as dial phone numbers. 

. The cellular telephone 200 additionally includes 
scrolling means 240 for enabling a user to selectively 
transmit a- particular prerecorded message categorized 
on the display means 235. As aforementioned, the actual 
prerecorded canned message is not transmitted from the 
cellular telephone 200, but rather an acknowledgement . 
signal containing particular data which correlates with 
the selected prerecorded message in the base station is 
transmitted from the cellular telephone 200. The scrolling 
means 240 preferably includes conventional UP and 
DOWN scroll buttons along with a SELECT button (not 
shown). 

It is to be. appreciated that the above described pa- 
rameters for the communication system 1 50 are for illus- 
trative purposes only and are. not to be limited to any 
aforementioned value as it is to be appreciated that the . 
cellulartelephone 200 during partial two-way service 1 80 
may be transmitted in the range of 2-1000 bits per sec- 
ond. Further, and as mentioned above, it is to be.appre- 
ciated that the communication system 150 has been de- 
. scribed in conjunction with a cellular network 100 for il- 
lustrative purposes only, as a cellular network is only one 
, intended, use for. the communication system . 1 50 of the 
. . subject invention. It. is noted that the above described : 
communication system 1 50 may be readily implemented 
in a conventionally wired telephone system wherein all 
• of the. aforementioned communication -services (i.e. 
two-way voice, two-way data, enhanced, partial 
two-way, one-way pager and voice mail) are consistently 
available to a user as opposed to a cellular network, in 
view of the absence of the setbacks associated with cel- 
lular transmissions between a cellular telephone and a 
base station as described above. For example, and as 
mentioned above, a cellular telephone in. a cellular net- 
work may be out of range from a base station to establish 
full two-way service 170 and/or partial two-way service 
180. In contrast, a. telephone device in a conventionally 
wired telephone network is unconcerned with transmit- 
ting distances between a base station and a radio tele- 
phone and thus full two-way service 170 and partial 
two-way service 180 are always available in a conven- 
tionally wired telephone system. 

Referring now to FIGS. 5 and 6, in conjunction with 
FIGS. 2-4, the method of use of the communication sys- 
tem 150 of the subject invention will be discussed here- 
inbclow. Once again discussion will be made of the com- 
munication system 1 50 in conjunction with a cellular net- 
work. As mentioned above, such an association is for 
illustrative purposes only and a method of use for the 
communication system 1 50 is not to be understood to be 
limited to a cellular network but rather may be ; used in 
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conjunction with any communication system such as a 
conventionally wired telephone system or a two-way dig- 
ital messaging system wherein a base station may trans- 
\ mit digital messages at a preferred rate of 20 kbps. 
■5 . FIG. 5 illustrates a method of programming a cellular 
telephone 200 to operate with an aforementioned partic- 
ular type of service provided by the communication sys- 
tem 150 of the subject invention. First, the user activates 
.-. a program feature.(preferably implemented in the control 
10 means 204), step 300 : in the cellular telephone- 200 by 
. depressing an appropriate button on its keypad 235. The 
control means 204 then determines if the aforemen- 
tioned full two-way service 170 has been selected, step 
310. If yes, the cellular-telephone 200 operates with full 
75 two-way service 170! step 311, until the user changes 
the type ot service, steps 31 2 and 31 3, If the user does 
not choose full two-way service 1 70, step 31 0, the control 
: . means 204 determines if the aforementioned partial 
two-way service 1 80 has been selected, step 31 5. If yes, 
20 ■ the cellular telephone 200 operates with partial two-way 
service 1 80; step 31 6, until the user changes the type of 
service, steps 31 7 and 31 8. It is noted that partial service 
1 80 may be chosen even though full two-way service 1 70 
is also available. For example, it may be advantageous 
■.25- to choose partial service 180 over full service 1 70 when 
the user is, or. expects to be in an environment in, which 
a vocal conversation may not be carried out, or it may 
be inconvenient to do so (i.e, the user is in a meeting, 
. • theater or restaurant). ; ' 

30 . if the user does not choose partial two-way service 
.180, step 315, .the control means 204 determines if the 
aforementioned one-way pager service 190 has been 
selected, step 320. If yes, the cellular telephone 200 op- 
erates with one-way pager service 1 90, step 321 until 
35 the user changes the type of service, steps 322 and 323. 
, Lastly, if the user does not choose the one-way pager 
service 1 90, step 320, the control means 204 determines 
if the aforementioned voice mail service 194, has been 
selected step 325. If yes, the cellular telephone 200 op- 
40 erates with voice mail service 1 94, step 325 until the user 
changes the type of service, steps 327 and 328. If the 
user does not choose the voice mail service 1 94, step 
325, the above described programming procedure is 
then repeated.. 
45 . * FIG. 5 illustrates a method of operation for the afore- 
mentioned communication system 150 in conjunction 
with a cellular telephone. 200. The method of operation 
will be discussed in reference to an outside caller at- 
! tempting to establish full two-way voice telephone serv- 
50 jce 170 with a cellular telephone 200 user. Further, it is 
noted that the below described operation is in reference 
to a cellular telephone 200 which has been prepro- 
grammed to full two-way .service 170 as its priority of 
service as discussed above with reference. to FIG. 4. 
. 55 First, the.callers signal is- relayed. to a base station, 
as is conventional, whereafter the base station calls the 
portable cellular telephone 200, step 400. The cellular 
telephone 200 then responds to the base station at a full 
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data rate, step 405, so as to attempt to establish full 
two-way service 170. A determination is then made in 
the base station as to whether it has received the full data 
rate response from the cellular telephone 200. step 410. 
If yes, full two-way service 170 is established between 
the base station and the cellular telephone 200, step 41 5. 

If the cellular telephone full data response is not re- 
ceived at the base station, step 410; then the communi- 
cation system 150 is. unable to establish full two-way 
service 1 70 with the cellular telephone 200. This scenar- 
io may arise since the cellular, telephone 200 may be out 
of range from a base station to establish full two-way 
service 170, as discussed above. After aspredetermined 
period of time, the cellulartelephone 200 again responds 
to the base station at a limited data rate (a data rate less 
than the full data rate), step 420, so as to attempt to es- 
tablish partial two-way service 180. A determination is 
then made in the base station as to whether it has re- 
ceived the partial data response, from the cellular tele- 
phone 200, step 425. If yes, partial two-way service 180 
is established between the base station and the cellular 
telephone 200, step 430. 

If the partial data response of the cellular telephone 
200 ; is not received at the base station, step 425, then 
the communication system 150 is unable to establish 
partial two-way service 180 with the cellular telephone 
200. As also mentioned above, this scenario may arise 
since the cellular telephone 200 may be out of range from 
a base station to establish partial two-way service 180 
between the cellular telephone 200 and a base station. 
After a second predetermined period of time, the base 
station proceeds to operate in conjunction with the 
one-way communication pager service 190 and trans- . 
mits a paged message to the cellular telephone 200, step 
435, whereafter the cellular telephone 200 receives the 
paged message if it is in range with a base station to do 
so. It is noted that if the cellular telephone 200 is not with- 
in range to receive a one-way paged message from a 
base station, the callers message may then be stored in 
voice mail 194, whereafter the cellular telephone 200 
user may access it when in range from a base station to 
do so. 

It is appreciated that if the cellular telephone 200 
was preprogrammed (as discussed above with refer- 
ence to FIG. 4) to operate in partial two-way service 180, 
then the cellular telephone 200 would not respond with 
a full data response, step 405, but would rather first re- 
spond with a partial data response, step 420, so as to 
attempt to.establish partial two-way service 1 80 if achiev- 
able, as discussed above. Similarly if the cellular tele- 
phone was preprogrammed to operate in one-way pager 
service 1 90, then the cellular telephone 200 would not 
respond at all to a base station but would rather accept 
the one- way message. from a base station if achievable. 
Those skilled in the art will appreciate that alternative 
communicating schemes may be employed in the com- 
munication system 150 of the subject invention for es- 
tablishing a particular type of an aforementioned com- 
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munication service between a base station and a'cellular 
telephone 200. 

While the invention has been particularly shown and 
described with reference to preferred embodiments, it 

5 will be understood by those skilled in the art that various 
. modifications in form and- detail may be made therein 
without departing from the scope and spirit of the inven- 
tion. It is to be appreciated for instance, that the commu- 
nication system 150 of the subject invention may be in- 

io ■ corporated into a conventional PBX wiredtelephone sys- 
tem and is not to be understood to be limited to a cellular 
telephone network.: Further, the limited and one-way 
pager service may operate on different frequency bands 
. or bands separate from telephone bands. Accordingly, 

is modifications such a'those suggested above, but not lim- 
ited thereto, are to be considered within the scope of the 
invention. 



20. Claims 

1. A communication system comprising: 

a) first and second communication devices 
25 * adapted to communicate with each other; 

- ^ b) means for providing full service two-way corn - 
? munication between said first and second com- 
munication devices; and 

30 

c) means for providing full service communica- 
." . " tioaf rom said first communicating device to said 
second communicating device and for providing 
; -partial service from said second communicating 
35 device to said first -communicating device, 

wherein said partial service provides a data 
acknowledgement response from said second 
communicating device to said first communicat- 
ing device. 

40 . - 

2. A communication system as recited in claim 1, 
wherein said second communicating device is a 
portable cellular telephone. 

3. A communication system as recited in claim 1, 
wherein said second communicating device is a 
portable radio. 

4. A communication system as recited in claim 1 , 
£ o wherein said second communicating device is at 

least one of a two-way pager device and two-way 
messaging device. 

5. A communication system as recited in claim 1, 
55 wherein said second communicating device is at 

least one of a voice pager device with two-way capa- 
bility and digital pager device with two-way capabil- 
- ity. 
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6. . A communication system as recited in claim 1 , 

wherein said partial service transmission rate is var- . 
■ - * • ■;. iable. : - . 

7. A communication system as recited in claim 1 : fur- 5 
therinciuding means for providing a one-way pager 
service for transmitting paged messages from said 
first communicating device to said second device. 

8. A communication system as recited in claim 6, fur- io 
ther including means for providing voice mail service 
wherein a. transmitted message from said first com- 
municating device is stored in a data retrieval sys- * 
tern from which said telephone device may retrieve 
said stored messages at a later time. is 

9. A communication system as recited in claim 6, 
wherein said second communicating device 
includes control means for selecting between said _ 
full Iwo-way service communication, partial service, 20 
one-way pager service and voice mail service. 

10. A communication system as recited in claim 9, 
wherein said control means includes a keypad 
located on said second communicating device. 25 

11. A telephone system for establishing a connection 
between communicating devices of a first and a sec- 
ond user, comprising: 

30 

■ a) telephone devices of said first and second ■:• 
i . users, each said telephone device having a 
radio.transceiver for receiving and transmitting 
messages with at least one of said telephone 
devices being a cellular telephone; 05 

: - b) a cellular network for transmitting telephone 
- . calls between the telephone devices of said 
users, said cellular network having a plurality of 
base stations each with a coverage area for <*o 
servicing a said cellular telephone device 
located within said coverage area, said cellular 
network including: 

i) means for providing lull two-way voice 45 
service between said telephone devices of 
said first and second users; and 

ii) means for providing partial service from 
said user of said cellular telephone to said so 
second user, , whereby said partial service 
has a transmission rate which is less than 

a transmission rate of said full two-way 
voice service. 

., - . ■ .55 

1 2. A telephone system as recited in claim 1 1 , wherein , 
said means for providing partial service is operative 
to transmit an acknowledgement response selected 



- from one of a plurality of prearranged responses. 

13. A telephone system as recited in claim 11 . wherein 
said cellular network further includes:- 

iv) means for providing voice mail service 
wherein transmitted messages from a said tele- 
phone device user is stored in a data retrieval sys- 
tem from which said cellular telephone user may 
retrieve said stored messages at a later time. 

14. A telephone system as recited iaclaim 11, wherein 
:said cellular telephone includes a high speed 

. modem for transmitting messages when said cellu- 
lar telephone is operating in said full two-way service 
and said cellular telephone further includes a low 
speed modem for transmitting messages when said 
cellular telephone is operating in said partial service. 

15. A telephone system as recited in claim 14, wherein 
said low speed modem utilizes a spread spectrum 
format whereby said low speed modem will nomi- 
nally occupy the same bandwidth as said high speed 
modem. 

16. A cellular network for establishing a connection 
between communicating devices of a first and sec- 
ond user wherein at least one of said communicating 
devices is a cellular telephone, comprising:,, 

a) a plurality of microcells with each said micro- 
cell having a base station for servicing said at 
least one cellular telephone with full two-way 
voice service when said cellular telephone is 
located within a said microcell; and ^ ~ 

b) a plurality of macrocells with* each said mac- 
rocell having a base station for providing said at 

• least one cellular telephone with partial service 
from said cellular telephone to said base station 
and providing full service from said base station 
to said cellular telephone when said cellular tel- 
ephone is located within said macroceli, 
whereby said partial service has a transmission 
rate which-iis less than a transmission rate of 
said full service. 

17. A cellular network as; recited in claim. 16, further 
including switching means for determining when 
said cellular telephone is within a said microcell and 
within a said macroceli. 

18. A cellular network as recited in claim 17, wherein 
each said cellular telephone includes control means 
for enabling said cellular telephone to be switchable 
between said full. two-way service and said partial 
•service when said cellular telephone is within a said 
microcell. . 



BNSDOCID: <EP 0697797A2J_> 



9 



A 



17 

19. A cellular network as recited in claim 18, wherein 
each said macrocell base station is adapted to pro- 
vide one-way pager service to a said cellular tele- 
phone when said cellular telephone is outside of a 
said macrocell. 

20. A cellular telephone device comprising: 

a) an antenna for receiving and transmitting 
communication signals; 
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messages with at least one of said, messaging 
devices being a pager device 

b) a two-way pager network for transmitting 
messages between the messaging devices of 
said users, said two-way pager network having 
a plurality of base stations each with a coverage 
area for servicing a said pager device located 
within said coverage area, said two-way pager 
to network including: 
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b) control means connected in circuit with said 
antenna for processing signals related to said 
communication signals and for determining 
between first and second transmission rates for 
transmitting signals from said antenna; 

c) transceiver means connected to said antenna 
. and said control means for receiving and trans- 
mitting voice and data signals from and to said 
antenna, and transporting said voice and data 
communication signals between said antenna 
and said control means: 

d) a high speed modem connected to said 
antenna and said control means for transmitting 
voice and data signals at a first predetermined 
transmission rate from said antenna; and 

e) a low speed modem connected to said 
antenna and said control means for transmitting 
data signals at a second predetermined trans- 
mission rate from said antenna. 

21. A cellular telephone device as recited in claim 20, 
wherein said first predetermined transmission rate 
is approximately 20 kilo bits per second and said 
second predetermined transmission rate is approx- 
imately 20 bits per second. 

22. A cellular telephone as recited in claim 20, further 
including display means for displaying message 
data contained in incoming calls processed in said 
control means. 

23. A cellular telephone as recited in claim 20, wherein 
said low speed modem utilizes a spread spectrum 
format, whereby said low speed modem will nomi- 
nally occupy the same bandwidth as said high speed 
modem. 

24. A two-way digital messaging system for establishing 
a connection between messaging devices of a first 
and a second user, comprising: 

a) messaging devices of said first and second 
users, each said messaging device having a 
radio transceiver for receiving and transmitting 



i) means for providing two-way service 
between said messaging devices of said 
first and second users, wherein said means 
15 is adapted to prescribe a transmission rate 

for a pager device in dependence upon a 
signal strength between said pager device 
and a said base station: 

20 ii) means for providing one-way service 

from a said base station to a said pager 
device; and 

iii) means for enabling said pager device to 
25 be switchable between said two-way serv- 

ice and said one-way data service. 

25. A two-way digital system as recited in claim 24, 
wherein said transmission rate of said pager device 

30 is within the range of 2 to 1000 bits per second 

26. A two-way digital system as recited in claim 24, 
wherein said pager device includes a high speed 
modem for transmitting data messages at a first 

35 transmission rate and a low speed modem for trans- 
mitting data messages at a second transmission 
rate which is less than said first transmission rate. 

27. A two-way digital system as recited in claim 24, 
40 wherein said low speed modem utilizes a spread 

spectrum format enabling said low speed modem to 
nominally occupy the same bandwidth as said high 
speed modem. 

45 28. A two-way digital system as recited in claim 27, 
wherein said means for providing two-way service 
is adapted to provide both voice messages and data 
messages from a said base station to said pager 
device. 

50 

29. A two-way digital system as recited in claim 28, 
wherein said switching means is adapted to provide 
voice messages to said pager device when said 
pager device has a first predetermined signal 
55 strength with a said base station and to provide data 
messages to said pager device when said pager 
device has a second predetermined signal strength 
with a said base station wherein said second prede- 
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termined signal strength is less than said first pre- 
determined- signal strength. 
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